(19) ^jjj^ SUtC Commltoc for Inventions and Discoveries 

MM 

(U) Publication number: SU 1296799 Al 



(46) Date of public «J&*i: 19950209 

(21) Application number. 3936553 

(22) Date of filing: 19850719 

(51) IntCl: E21B29/10 B21D39/14 

(71) Applicant: Tatanudj gosudarstvennyj nauchno-lsaledovatel'skjy 1 proektnyj tnstttut 
ncftjanoj promyahlennostlSpetslal^iDe konstniktorakoe bjuro po dolotam Protevodstvennogo 
ob-edtnen^a TCuOjymhcvburmash" 

(72) Inventor: Meting K.V., Safonov JilA.. Abdrmkhmanov G.S.. MikhajUn Ju.G.. Bogoraolov 
RJy(.. Salomon V.V., Mukfaametahln A.A.. Mingarov S.M.. 



(54) DEVICE FOR EXPANDING TUBES 
(57) Abstract 

FIELD: drilling and overhauling of oil and gas oil wells. SUBSTANCE: Installed on inclined journal 
of body 1 far rotation Is mandrel 2. Outer surface of mandrel 2 Is formed by conjugated to each 
other alternating parts of surface of ball 3 and side surfaces 4 of cylinders whose axes are 
located in plane square to axis of mandrel 2. After lowering of unit 9 Into well 10 and its 
straightening with inner pressure of fluid nonstralghtened corrugations remain over is edges. 
Device is screwed on drill pipes and run Into well 10. In this case, mandrel owing to its 
streamline shape of working surface enters unit 9. During rotation of drill pipes, mandrel 2 
atraightneas profiled unit 9 tightly rolling it to well 10. Built-up on walls of unit 9 and 
corrugation Is higher specific pressure, friction is considerably reduced and decreased wear of 
waDs of unit 9. EFFECT: increased speed and quality of expanding and simplified device manufacture 
process. 4 dwg 
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(54) yCTPOftCTBO JUIH PA3BAJIbUOBKH TPYB 

(57) Abotr»cfc 

HaotiperenMe othochtch k o&zacrni 6ypomH a KamrranuiDro pcuosTa ho)twhmx ■ rasoebix cKBaxHH h 
noaacmncT yBejnrorrb ocopocTH h kiicctbo psoBanbapooi m ynpocnm> TexBanorao mroroanoniw 
ycrp-Ba. Ha aopnyce 1 vcrp-Ba aa HaanosHoft nan$e ycraaoBncaa c b o ompmho ctmb Bpantemui onpasxa 2. 
HapymuaH noeepxaocTb onpasu 2 o6pa3oeana conpjMCHHLoa ucmpy co6om nepeffyK xqgMBCM yMacr&auii 
noaepxHocm mapa 3 a faaosbiua nosepxHocTaua 4 nfumBffpoB, oca aoropux pacnonoateau b 
ncpncaftaayjiapKofl a oca oopasKH 2 idxockoctb. Ilocnc cnycaa nepeKpwBarcjiH (Tl) 9 b cxBaxaay 10 h 
eunpaoncRHH cro bhvtpcsbbm n^anrceHKeM tkhrbocto no cro ncpKurrpy ocTaarroi HesbaipanncHHbCC rtxfcpw. 
YcTp-BO cffluWHB aj&T c 6ypiuibHbn«a{ Tpy6awxs si onycxaxrr b cxBasaxsay 10. npn yrou. onpasaa 2 friarojjapH 
o6rexaenoft $cpue paooqeft noaqxxBocm wumpv BHyrpfa fl 9. npH Bpamcmai 6ypH7ibHbOC Tpy6 onpaasa 2 
BbmpaanHCT npogamraifl n 9. nnonto npHKaTbcaan cro a casajKHKc 10. Ha crontax II 9 h ro$p aranacrcx 
6anee bncokoc ygenbHoe naaneHKe, 3Ha*nrre/ibHo cHmaaercH tdchhc h yMCHbrnarrca hdhoc ctchok II 9. 4 
an. 
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Description (Oracaaxe ■3o6perenx*i]: 

H3o6percaKC othochtch k o6nacTH oypesBH h KamrranbKoro peajotrra h©i>thhmx ■ raaoeux cxsaiKKH k 
njv^irainaqgnfl , b uacrHocTa, /yin pasBajibqpHKH npo$iuibHbix nepcKpuBarencfl, ycTaHoaacHHbix s 

UeJIfalO K3o6pCTCHH5I HBTIWCTCH nOOhJmcHBC CKOpOCTK U KaUCCTBa pa3EMJIbHQHHJl. ynpom,CHKC TCXHOHOTMM 

K3roroBacmiH ycrpoficTBa. 

Ha $ht.1 H3o6paxcHo npeftnaraoxoe ycrpoftcreo npw pasBanu^pese nepeKpfetBaTCjw b o6ca^nofl Kojionne, 
o6npiA bxq^; aa $ht.2 - bhr B Ha $hi\1 (Ha onpaEKy ycrpoftcTBa); Ha <>ki\ 3 - cc^chkc A-A h& <}>nr.l; Ha 
$nr.4 - ceueHHC B-B Ha $nr.l. 

ycTpoftcTso jyxn paaaanbapoKH Tpy6 (cm.$ht.1) cocroirr ho Kopnyca 1 a onpaaKK 2. OnpasKa yeraHoancHa 
Ha HaKjioHHOH t^an^e c nauosnfjo flpyx phrob raapHKoao^uiHiiuHKOB (na hc noKaaaHbi), ojcpm H3 

KOTOpMX HH7XHCTCH 33MKOBbU4. 

HapyxHAH pa&wa* noBcpxBocrt onpaoKM (cu.$nr.2) BbmonBcsa b BHfle conpaxeHHH noeepXHOCTH nrapa 3 c 
^..■^^I^tt^^ctww noecpxHocTHMH 4, ©c» 6 KOTopbuc ptciKvioiKau b ii< y u r H;i, n aynHpiio* k upcjxpnhBcA och 
6 nnpAi»ir nnocxocTH {ncm ynnw 90% Upm. 7TOM ocM 5 npaxoART «pa njcffrp 0 map*, a ootn&a rosa 7 
nepeoeneHKH noBepXHOcroK 4 pacnonoxcHa Ha BepmHHB (npma 2. 

nnaBHOCTb conpHKCHKH 8 noBcpxHOCT€H 3 u 4 flocroraerca oocpe£CTBoM aaKpyrjitxnw HBCTpyMarra 
(pc3ijij pa^wymu R npa BfamraHBaHaH anpasKH Ka TosapHou crasscc. 

Boomoxbo HecKonuo BapaaHTOB BbmonBCHHH onpasHM: a) oo cven^esHCM oceft 5 Ha HcnoTopoc paocTOHHHC 

OT OCH 6 BanU¥>BKH B ncpnCHffHHy/IHpHOH K HCH HTIOCKOCTH; 6) CO CMCIUCHHCM H7IDCKOCTH, B KOTOpOK 

pacoonoxcHBi och 5, mxe pearrpa 0 onpaesH; b) qKHHS^pHnecSHX noaepxHocreft 4 BOTHyTUX 
(i MUcp&JiHuecuoc) noBcpxHocrcft BpanyHKH. 

VcTpoftcTBo pa6orarr cjic^yiovafaA o6pa3ou. 

nocne cnycxa nepexpbCBarenH 9 (cm.4>ht.1 k 3) b c&BaxKHy nam KonoHHy 10 m abcnpaancHKH cro BayrpcHHHM 
^aajicHHeM xh^rocth ho cro nepHMCTpy ocraioTCH HCBbOipaancHHbie ro$pbi 11 boi^ctsk ynpyroc™ 
uarepsana (o*.$nr.3). Ycrpoftcreo cBKHUHaaioT c 6ypH7iuo>a<H TpytSauH 12 h cnycxaiOT b cxBaxHHy 10, npn 
»roM onpaBKa 2 dnaroRapH oorataaiott Qopat paoodeft noBcpxRocmi hxbjjht BHyrpb iKpcspbtBaTCJiH 9 h 
npa BpameHHH 6ypH7ibHbOc Tpy6 12 BbmpaanncT npo^HTibHUH ncpcnpMBaT<jn, 9, hjxotho npHXHuan cro k 
xoizoHHe 10 (cw.4nr>.4). Enaro^apn $opue Hapyxaoft nooepxHocrH onpaBKH, nepexqROB 8 h ctrueffraux pe6ep 
(noBcpxHocTb mapa 3) Ha create rpyou 9 ■ ro$p 11 conacre* 6once bucoxoc ^cnbHoc ^aBnemie, 
3Hawrc/ibHo caHxacrcH tdchkc h ywaiLmacroi kshoc ctchos Tpyow 9, BcncRpme ncro yBCJumHwacrcH 
CKopocTb h KaHOCTBO p&seanbz^peKH. 
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Claims [Oxjpuyjia H3o6pereHHH]: 

YCTPOftCTBO HTIH PA3BAJIbUOBKH TPYB. coAcpaamec aopnyc ■ yCTaaconcHHyw Ha hcm ha bskjiokboA 
uan^c c BQ3MO3KHOCTU0 Bpamemm onpaEKR. sapyjKHaa noaepxHOCTb Koropofi o6pa30Bana conpfDc rrmwmi 
uex^y co<5ofl iepc^yK)mnMBCH yvacircajrfH noBcpxHocru mapa h $arypHb<UK noacpXHOCTHMH, 
ormwaKmcecfl tcm, uto, c npmx> yecrawcHUH cxopocTH n KaticcTBa paaeanbnpaa* h ynpomeHHH 
TexHonorHH mnrroBnemw ycrpoAcroa, ^MrypHbie noscpxBocrH o6pa3osaHbi 6osoewmh noBepxnoc-r«wn 
UKHKHppoo, och xoropux pacnanoatofu b ncpcncHj^ocy/wpBoft k ocsi onpaBKB iuiockocth. 
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(54) DEVICE FOR EXPANDING TUBES 
(57) Abstract: 

FIELD: drilling and overhauling of oil and gas oil wells. SUBSTANCE: installed on inclined 
journal of body 1 for rotation is mandrel 2. Outer surface of mandrel 2 is formed by 
conjugated to each other alternating parts of surface of ball 3 and side surfaces 4 of cylinders 
whose axes are located in plane square to axis of mandrel 2. After lowering of unit 9 into well 
10 and its straightening with inner pressure of fluid nonstraightened corrugations remain over 
its edges. Device is screwed on drill pipes and run into well 10. In this case, mandrel owing to 
its streamline shape of working surface enters unit 9. During rotation of drill pipes, mandrel 2 
straightness profiled unit 9 tightly rolling it to well 10. Built-up on walls of unit 9 and 
corrugation is higher specific pressure, friction is considerably reduced and decreased wear of 
walls of unit 9. EFFECT: increased speed and quality of expanding and simplified device 
manufacture process. 4 dwg 
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(54) A DEVICE FOR EXPANDING PIPES 
(57) Abstract: 

The invention relates to the field of drilling and major repairs of oil and gas wells, and makes it 
possible to increase expanding speed and quality and to simplify the fabrication technology for 
the device. On body 1 of the device, mandrel 2 is mounted on an inclined journal so that it can 
rotate. The outer surface of mandrel 2 is formed by joined alternating sections of the surface 
of sphere 3 and the lateral surfaces 4 of cylinders, for which the axes are located in the plane 
perpendicular to the axis of mandrel 2. After sealing assembly 9 has been lowered into well 10 
and it has been straightened by internal pressure of a fluid along its perimeter, unstraightened 
corrugations remain. The device is screwed together with drill pipes and lowered into well 10. 
Because of the streamlined shape of the working surface, mandrel 2 then fits inside sealing 
assembly 9. When the drill pipes rotate, mandrel 2 straightens out the shaped sealing assembly 
9, tightly rolling it against well 10. A higher unit pressure is also created on the walls of 
sealing assembly 9 and the corrugations, friction is significantly reduced, and wear is reduced 
for the walls of sealing assembly 9. 4 drawings. 
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Description: 

The invention relates to the field of drilling and major repairs of oil and gas wells, and is 
designed in particular for expanding shaped sealing assemblies placed downhole. 

The aim of the invention is to improve expanding speed and quality and to simplify the 
fabrication technology for the device. 

Fig. I shows a general view of the proposed device during expanding of a sealing assembly in 
a casing; Fig. 2 shows the C view in Fig. 1 (toward the mandrel of the device); Fig. 3 shows 
the A — A cross section in Fig. 1 ; Fig. 4 shows the B — B cross section in Fig. 1. 

The device for expanding pipes (see Fig. 1) consists of body 1 and mandrel 2. The mandrel is 
mounted on an inclined journal using two rows of ball bearings (not shown in Fig. 1), one of 
which is locking. 

The outer working surface of the mandrel (see Fig. 2) is implemented as joining of the surface 
of sphere 3 with cylindrical surfaces 4, the axes 5 of which are located in the plane 
perpendicular to longitudinal axis 6 of the mandrel (at a 90° angle). Here axes 5 pass through 
the center 0 of the sphere, and the common intersection point 7 of surfaces 4 is located at the 
high point of mandrel 2. 

Smoothness of the joining 8 of surfaces 3 and 4 is achieved by means of the curvature of the 
tool (cutter) with radius R while the mandrel is being turned on a lathe. 

Several embodiments of the mandrel are possible: a) with offset of axes 5 by some distance 
from axis 6 of the roller in the plane perpendicular thereto; b) with offset of the plane in which 
axes 5 are located to a position below the center 0 of the mandrel; c) cylindrical surfaces 4 as 
concave (hyperbolic) surfaces of revolution. 

The device works as follows. 

After sealing assembly 9 (see Figs. 1 and 3) is lowered into the well or into string 10 and it has 
been straightened out by internal pressure of a fluid along its perimeter, unstraightened 
corrugations 1 1 remain due to the elasticity of the material (see Fig. 3). The device is screwed 
together with drill pipes 12 and lowered into well 10, where mandrel 2, because of the 
streamlined shape of the working surface, fits inside sealing assembly 9, and when drill pipes 
12 rotate, it straightens shaped sealing assembly 9, tightly squeezing it against string 10 (see 
Fig. 4). Because of the shape of the outer surface of the mandrel, transition surfaces 8 and 
segmented ribs (the surface of sphere 3), a higher unit pressure is created on the wall of pipe 9 
and corrugations 1 1, friction is significantly reduced, and wear is reduced for the walls of pipe 
9, and as a result the expanding speed and quality are improved. 
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Claim: 



A DEVICE FOR EXPANDING PIPES, containing a body and a mandrel, mounted on the 
body on an inclined journal so that it can rotate and with an outer surface formed by joined 
alternating sections of the surface of a sphere and shaped surfaces, distinguished by the fact 
that, with the aim of improving the expanding speed and quality and simplifying the fabrication 
technology for the device, the shaped surfaces are formed by the lateral surfaces of cylinders, 
the axes of which are located in the plane perpendicular to the axis of the mandrel. 
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[see Russian original for figure] 
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Fig. 1 



[see Russian original for figure] 
C view 



Fig. 2 
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[see Russian original for figure] 
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Fig . 3 



[see Russian original for figure] 
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Fig. 4 
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